Chlorantraniliprole resistance in the diamondback moth (Lepidoptera: Plutellidae).
The wide application of chlorantraniliprole, which selectively targets insect ryanodine receptors (RyR), for control of the diamondback moth, Plutella xylostella (L.), has led to increasingly prominent development of resistance to this insecticide. Although much work has been carried out on the structure and function of RyR, the molecular mechanisms of resistance to chlorantraniliprole in diamondback moth still needs further investigation. P. xylostella strains with medium and high resistance to chlorantraniliprole were obtained by laboratory selection and field collection. The biological activity of chlorantraniliprole against the third-instar larvae of susceptible and resistant strains was tested, and resistance development and biological fitness were investigated. The realized heritability (h2) of resistance showed the diamondback moth has a high risk of resistance to chlorantraniliprole. RyR transcript levels were lower in resistant strains than in susceptible strains, indicating that decreased expression of PxRyR may be associated with chlorantraniliprole resistance in P. xylostella. A 4,400 bp fragment of the RyR cDNA, which encodes most of the functional domains of RyR, was cloned and characterized from four strains (S, F18, BY, and ZC). A 14 amino acid (Q4546-S4559) deletion was found in three resistant strains (F18, BY, and ZC). A point mutation resulting in a glycine to glutamate substitution, as reported in a previously published article, was also found in the carboxyl-terminal region of two resistant strains (BY and ZC). These results indicated that decreased transcriptional level of RyR mRNA and combined with the site mutation might be related to chlorantraniliprole resistance in P. xylostella.